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(54) Valve for an internal 
combustion engine 

(57) A valve for an internal 
combustion engine having a 
mechanically highly stressed valve 
stem of metallic material and a non 
metallic valve head which is 
positively connected thereto and 
which consists of e.g. silicon 
carbide or silicon nitride. The stem 
may comprise tube 2 and rod 5, 
clearance gaps 6, 7 being 
established so that the valve may 
self centre. 
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SPECIFICATION 

Valve for an internal combustion engine 

5 The invention relates to valves, particularly 
exhaust valves for internal combustion en- 
gines. Until now only valves of chromium- 
nickel or alloys containing tungsten have be- 
come known in practice. Where fuels with 

10 additives containing lead are used, layers 
which prevent the deposition of combustion 
products are formed on the metallic surface. 
Lead-free fuels however result in deposits. 
When the regions' of the deposits break up, 

1 5 gaps are formed between the valve head and 
the valve seat when the valve is closed. 
Incandescent gases, which result in local over- 
heating at the periphery of the valve head, 
can penetrate through these gaps during the 

20 combustion stroke. A further disadvantage of 
metal valves resides in the large weight of the 
valve, because the opening forces and accord- 
ingly also the power derived from the crank 
shaft for driving the valve also increase pro- 

25 portionately to the valve weight, as does also 
the weight of the valve drive. 

The invention eliminates these disadvan- 
tages. According to the invention the valve 
head consists of a highly oxidation-resistant 

30 material, whose surface has only little affinity 
to combustion products containing graphite. 
Silicon carbide and silicon nitride have proved 
to be particularly suitable. These two materials 
are characterised by low specific gravity, ex- 

35 treme oxidation-resistance and very great 
hardness. As a rule silicon carbide is particu- 
larly advantageous because of its greater ther- 
mal conductivity compared with the other 
materials. However, the great hardness is as- 

40 sociated with the disadvantage that the ma- 
terial is appreciably more brittle than the 
metal alloy hitherto used. The forces which 
result from eccentric displacement between 
the axial guide and the valve seat have been 

45 found to be particularly critical. By way of an 
improved embodiment, the invention provides 
a variant in which the valve is not integral but 
consists of a head of hard material and a 
metal stem. In accordance with the invention 

50 this stem is so formed that, within the limits 
of manufacturing tolerances, which result in 
eccentricity between the valve axis and the 
stem axis, radial displacement between the 
head of hard material and the stem is pos- 

55 sible. 

The last-mentioned embodiment will be de- 
scribed with reference to a drawing. 

In order to compensate for the lower tensile 
and bending strength of the hard materials, 

60 the head 1 extends somewhat further into the 
interior of the cylinder, which may necessitate 
moderate recesses at the bottom of the piston. 
The stem consists of a tube 2, which abuts 
the annular region 3 of the head 1 and which 

65 has a reduced bore 4 in the upper region. 



Inside this tube there is provided a cylindrical 
rod 5, which is bonded to the region 4. The 
radial gaps 6 and 7 permit slight radial dis- 
placement of the head 1 with respect to the 
70 tube 2 of the stem, so that the valve head 1 
can centralise itself with the valve seat. In the 
upper region an anvil 8 of a hard material, 
e.g. silicon carbide, is pressed in, which 
transmits the opening forces. 

75 

CLAIMS 

I . A valve for an internal combustion en- 
gine, at least the head of the valve being 
made of a non-metallic hard material. 

80 2. A valve according to Claim 1 , wherein 
said material is silicon carbide. 

3. A valve according to Claim 1, wherein 
said material is silicon nitride. 

4. A valve according to any one of the 
85 preceding claims having a stem comprising a 

tube with a rod extending therethrough. 

5. A valve according to Claim 4, wherein 
the tube is seated on a planar annular face of 
the valve head. 

90 6. A valve according to Claim 4 or Claim 
5, wherein the rod and the tube are intercon- 
nected at the end remote from the valve head. 

7. A valve according to any one of Claims 

4 to 6, wherein the end region of the stem 
95 which is remote from the valve head also 

consists of a hard material. 

8. A valve according to any one of Claims 

5 to 7, wherein the materials of the tube and 
of the rod have respective coefficients of ther- 

1 00 mal expansion such that the distance between 
said annular face and the end of the rod at 
the valve head remains constant within the 
temperature range of operation of the valve. 

9. An exhaust valve for an internal com- 
105 bustion engine, said exhaust valve being a 

valve according to any one of the preceding 
claims. 

10. A valve according to Claim 1, con- 
structed substantially as hereinbefore de- 

110 scribed with reference to, and as illustrated in, 
the accompanying drawings. 

II. An internal combustion engine having 
at least one valve according to any one of the 
preceding claims. 

115 12. An internal combustion engine having 
at least one valve according to any one of 
Claims 4 to 8, wherein the valve head has a 
first central bore and a second central bore of 
larger diameter than said first central bore 

1 20 adjacent to the latter in a direction remote 
from the valve stem, a first radial gap being 
provided between the rod and the wall of said 
first bore and a second radial gap being 
provided between an enlarged terminal por- 

1 25 tion of the rod and the wall of said second 
bore, both said gaps being larger than the 
eccentricity between the valve seat and the 
valve stem guide determined by manufactur- 
ing tolerances. 
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